A Gram-staining-negative, aerobic, non-motile, capsule-forming and rod-shaped bacterium, designated JH-7 T , was isolated from sludge of a manganese mine. The 16S rRNA gene sequence of JH-7 T showed highest similarities to those of 
The genus Mesorhizobium also belongs to the family Phyllobacteriaceae and was first described by Jarvis et al. [4] . The genus contains 36 species [3] , which were mostly isolated from nitrogen-fixing nodules of legume roots and soil [4] [5] [6] [7] . Most of the strains of members of the genus Mesorhizobium are Gram-staining-negative, catalase-positive and oxidase-negative, motile, usually have one polar or subpolar flagellum and assimilate glucose, rhamnose and sucrose with the production of acidic end products [5, 6, 8] . The strains of members of the genus Mesorhizobium usually contain C 18 : 1 !7c and C 16 : 0 as the major fatty acids and the DNA G+C content range is 59-64 mol% [8] [9] [10] . For species of the genus Mesorhizobium with validly published names, the respiratory quinone is Q-10 and the major polar lipids are DPG, PG, PE and PC [11, 12] .
During the process of investigating heavy-metal-resistant bacteria from manganese mine environments, a sludge sample from a wastewater ditch was collected at Dalong manganese mine (27 43¢ 8 † N, 108 31¢ 42 † E), Tongren city, Guizhou province, PR China. One gram of the sludge sample was mixed with 100 ml of sterile 0.85 % NaCl (w/v) and the diluted solutions were spread on R2A agar plates (l À1 : 0.5 g yeast extract, 0.5 g proteose peptone, 0.5 g casamino acids, 0.5 g glucose, 0.5 g soluble starch, 0.3 g sodium pyruvate, 0.3 g K 2 HPO 4 , 0.05 g MgSO 4 , pH 7.0-7.2) (Difco) and incubated at 28 C for 7 days. In this study, we have analyzed a strain named JH-7
T by a polyphasic taxonomic approach due to its preliminary low 16S rRNA gene similarities with those of other available strains.
Genomic DNA of JH-7
T was purified according to the procedure of Sambrook and Russell [13] . The 16S rRNA gene fragment of JH-7
T was amplified using universal primer pairs 27F and 1492R [14] as described by Fan et al. [15] . The PCR fragment was cloned into pGEM-T Easy (Promega) and selected clones with inserts were sequenced by Tsingke Biological Technology (Wuhan, PR China) using the Sanger method [16] . For phylogenetic analyses, the 16S rRNA gene sequence was compared with the related sequences in the EzTaxon-e service [17] using CLUSTAL_X program [18] . Phylogenetic trees were reconstructed using neighbour-joining (NJ, [19] ), maximum-likelihood (ML, [20] ) and maximum-parsimony (MP, [21] ) algorithms in MEGA 6.0 software [22] . Bootstrap analysis with 1000 replications was conducted to obtain confidence levels of branches [23] and the evolutionary distances were calculated using Kimura's two-parameter method [24] . The highest 16S rRNA gene sequence similarities were those from P. salicylatoxidans BN12 T (97.4 %), Mesorhizobium thiogangeticum SJT T [6] (97.0 %) and P. defluvii THI 051 T (96.5 %). All the three resulting trees clustered JH-7
T together with P. salicylatoxidans BN12 T and P. defluvii THI 051 T and separated it from M. thiogangeticum SJT T (Fig. 1) .
To confirm the taxonomic position of JH-7 T , P. salicylatoxidans BN12 T (DSM 6986 T ) and M. thiogangeticum SJT T (DSM 17097 T ) which were obtained from Deutsche Sammlung von Mikroorganismen (DSMZ), and P. defluvii THI 051 T (JCM 20757 T ) was obtained from Japan Collection of Microorganisms (JCM) and used for further taxonomic analysis. All the four strains were cultivated at 28 C in Luria-Bertani (LB; Difco) medium unless otherwise stated. Gram-staining was tested as described by Dussault [25] . Colony morphology was observed on LB plates. Cell motility was detected by semi-solid puncturing on 0.3 % LB agar and incubation for 7 days. Cell morphology, capsule and flagellum were observed by transmission electron microscopy (TEM, H-7650; Hitachi). Negative-staining with ink was also used for observation of capsule [26] Tindall et al. [28] . Acid production from various carbohydrates, utilization of single carbon substrates and enzyme activities were tested using API 20NE, API ZYM and 32GN systems (bioM erieux) according to the manufacturer's instructions and sometimes in combination with traditional methods [29] .
Cells of JH-7
T were Gram-staining-negative, aerobic, nonmotile, capsule-forming and rod-shaped without flagella (Figs S1 and S2, available in the online Supplementary Material). Growth occurred at 20-40 C (optimum, 28 C) and at pH 5.0-9.0 (optimum, pH 7.0). The range of NaCl levels for growth was 0-6 % and optimum growth occurred with 1 % NaCl. Detailed polyphasic characteristics of JH-7 T are given in the species description. JH-7
T also shows some unique physiological and biochemical characters different from the related reference strains, such as being negative for H 2 S production, hydrolysis of Tween 40 and Tween 60, esterase lipase activity and assimilation of D-ribose and positive for acid production from D-galactose and assimilation of D-fructose ( , respectively. The fatty acids were extracted and analyzed by the standard protocol of the Sherlock Microbial Identification System (MIDI Sherlock version 6.1, MIDI database TSA40 4.10) [30, 31] . To determine the DNA G+C content of JH-7 T , genomic DNA was extracted from freeze-dried cells and detected by the reverse-phase HPLC method (UltiMate 3000, Dionex) [32] . The DNA-DNA hybridizations were performed according to the thermal denaturation and renaturation method [33] . The biomasses at the late-exponential growth phase were harvested after culture for 48 h and used for polyamines analysis [34, 35] . The respiratory quinones and polar lipids were extracted from freeze-dried cells and determined as described by Tindall et al. [36, 37] .
The major fatty acids (>10 %) of JH-7
T were C 18 : 1 !7c (39.3 %), C 19 : 0 cyclo !8c (17.3 %) and C 16 : 0 (15.9 %). The overall fatty acid profile of JH-7
T was similar to those of the two strains of the genus Pseudaminobacter but was different from that of M. thiogangeticum DSM 17097 T ( Table 2 ) and those of other strains of species of the genus Mesorhizobium with validly published names [6, [8] [9] [10] . The DNA-DNA hybridization values between JH-7 T and P. salicylatoxidans DSM 6986
T and between JH-7 T and M. thiogangeticum DSM 17097 T were 34.8 % (±1, n=2) and 20.1 % (±4, n=2), respectively. JH-7
T also had a high DNA G+C content (61.6 mol%). The major polyamines of JH-7
T were symhomospermidine (83 %) and putrescine (17 %). These two kinds of polyamines were also found in the two strains of species of the genus Pseudaminobacter [1] , and in addition, the two strains of species of the genus Pseudaminobacter also had spermidine [1] . JH-7
T also contained Q-10 (100 %) as the only respiratory quinone, which was in agreement with the phenotypes of the three reference strains. The polar lipids of JH-7 T included PME, DPG, PG, PC, two unidentified aminolipids (AL) and two unidentified lipids (L) (Fig. 4S3) , and the two ALs were only found in JH-7
T compared with the reference strains [1, 6] .
In summary, JH-7
T and the two strains of species of the genus Pseudaminobacter share many similar features, such as being capsule-forming, rod-shaped cells, growth characteristics, being catalase-and oxidase-positive, phylogenetic position, fatty acids, polar lipids and quinone. All these features support the proposal that JH-7
T represnts a member of the genus Pseudaminobacter rather than of the genus Mesorhizobium. Nonetheless, JH-7
T differs from the two strains of the genus Pseudaminobacter by low DNA-DNA hybridization value, lacking spermidine, being negative for production of H 2 S, hydrolysis of Tween 40 and Tween 60, and other biochemical characters. On the basis of the whole analysis, it is concluded that JH-7
T represents a novel species of the genus Pseudaminobacter, for which the name Pseudaminobacter manganicus sp. nov. is proposed.
DESCRIPTION OF PSEUDAMINOBACTER MANGANICUS SP. NOV.
Pseudaminobacter manganicus sp. nov. (man.ga¢ni.cus. N.L. masc. adj. manganicus, referring to its association with a manganese mine).
Cells are Gram-staining-negative, aerobic, non-motile, capsule-forming and rod-shaped (0.3-0.8Â1-2 µm). Colonies are white, circular, entire, slightly raised, smooth and 1-2 mm in diameter on LB agar after incubation at 28 C for 3 days. Growth occurs at 20-40 C and pH 5.0-9.0. The optimum growth temperature and pH are 28 C and pH 7.0, respectively. The NaCl concentration for growth is 0-6 % in LB (optimum, 1 % NaCl). Positive result for oxidase and catalase activities and for hydrolysis of casein, but negative for indole, NH 3 
Assimilation of: quinone is ubiquinone-10. The major polar lipids are phosphatidylmonomethylethanolamine, diphosphatidylglycerol, phosphatidylglycerol, phosphatidylcholine, two unidentified aminolipids and two unidentified lipids.
The type strain is JH-7 T (=KCTC 52258 T =CCTCC AB 2016107 T ), isolated from sludge of a manganese mine near Tongren city, Guizhou province, PR China. The DNA G+C content of the type strain is 61.6 mol%.
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